Objective: Little is known about the prescription pattern of psychotropic drugs for patients with schizophrenia in Pakistan. The purpose of this study was to evaluate the characteristic features of psychotropic drug prescriptions for patients with schizophrenia in Pakistan. Methods: Three centers in Pakistan participated in a large scale collaborative study known as Research on Asian Prescription Pattern (REAP). The 2016 REAP survey included centers from 15 countries in Asia and used a unified research protocol. The design of the study was quantitative and of descriptive epidemiology. Analysis was made on the data collected from three centers i.e., Lahore, Karachi and IslaHow to cite this paper: Malik, M., Ghani, U., Awais, N., Munir, N., Javed, A., Hamirani, M. The main findings of the study were that a majority of the patients were prescribed antipsychotic polypharmacy drugs in Pakistan. Insufficient training on the use of psychotropic drugs and a lack of treatment guideline are considered to be the major contributing factors. Further education and training on the proper use of psychotropic drugs are recommended to psychiatrists in Pakistan. The guidelines on pharmacotherapy for patients with schizophrenia should also be developed and promoted in Pakistan.
Introduction
The Research on East Asian Psychotropic Prescription Pattern (REAP) is the largest and the longest standing international collaborative research project in Asia. REAP has been a large scale survey of prescription patterns of patients with schizophrenia in different countries in Asia since 2001 [1] , [2] .
Before centers in Pakistan participated in the REAP survey for the first time in 2016, little was known about the prescription pattern of psychotropic drugs in Pakistan. This study is the first large scale survey on psychotropic prescription pattern based on a unified research protocol.
Mental health services in Pakistan have been shown by the World Health Organization Assessment Instrument for Mental Health Systems (WHO-AIMS). The number of psychiatric resources is very limited in Pakistan for the huge population of around 180 million. The psychiatric beds per 10,000 population is around 0.12. Three centers which participated in the survey were leading psychiatric institutions for training and research. Patients suffering from schizophrenia are most commonly treated at inpatient-and community-based psychiatric settings. The length of stay in the hospitals is ranged from 17 to 50 days. Psychotropic drugs are mostly widely available at mental hospitals, followed by inpatient units, and then outpatient mental health facilities. The total number of mental health professionals includes 342 psychiatrists, 478 psychologists, 3145 social workers, 22 occupational therapists, and a large number of other health or mental health workers. More than 25,000 medical doctors in other fields and more than 13,000 nurses also support mental health services in Pakistan [3] . The distribution between urban and rural areas is disproportionate. The number of psychiatrists and nurses available in or around the large cities is greater than that in rural areas in the entire country. Public education and awareness campaigns on mental health are governed by a coordinating body with the help of government agencies [3] The limited mental health resources are used mostly to provide services to patients with schizophrenia with gross behavior manifestations. The median age of the population is below 25 years, and this results in the big number of high risk population for schizophrenia in Pakistan. Schizophrenia is a disorder distinguished by a mixed nature, complex history, symptoms and types that can be identified on the basis of its course, outcome and its response to treatment. The use of psychotropic drug is the mainstream of treatment for persons with schizophrenia in Pakistan [4] .
The treatment of schizophrenia has always been a big challenge despite tremendous pharmacologic progress [5] . The antipsychotic drugs are renowned to treat symptoms of schizophrenia and have been helpful in averting relapse of the illness for many years [6] .
Polypharmacy is defined as concurrent use of multiple medications prescribed by physicians. The prescription of two or more antipsychotic drugs has also been described as polypharmacy [7] . Antipsychotic polypharmacy (APP) has been the usual mode of treatment for patients with schizophrenia spectrum disorders, despite scanty evidence of their beneficial effects.
Besides antipsychotics, anxiolytics widely known for reducing anxiety and for their sleep-inducing properties, are also used for their sedative, anticonvulsant and muscle relaxing properties for treating a wide spectrum of psychiatric and non-psychiatric illnesses [8] , [9] .
About 40% of psychiatric patients with co-morbidities in Karachi, Pakistan, have been prescribed anxiolytics by their general practitioners [10] .
Furthermore, antidepressants, mood stabilizers and anti-Parkinsonian drugs have been prescribed by the psychiatrists all worldwide. The practice of co-prescription is widespread in Southeast Asian countries for multiple reasons, but the practice is used primarily to curtail the difficult symptoms that accompany chronic psychiatric illnesses.
The objectives of this study were to examine the characteristic features of psychotropic drug prescriptions for patients with schizophrenia in Pakistan, and to suggest the ways of improving the dispensation of psychotropic prescription.
Methods
The design of this study was quantitative through use of a descriptive epidemiologic survey. Data were collected based on a unified protocol by participating psychiatrists at centers in the survey. Three centers in Lahore, Karachi and Islamabad provided the data. Inpatients and outpatients with schizophrenia were recruited.
The inclusion criteria was that the patients had been diagnosed with schizophrenia according to the Diagnostic and Statistical Manual for Mental Disorders 
Results
The number of patients, psychiatrists and hospitals who participated in the REAP survey in 2016 from Pakistan and other 14 countries and areas are presented ( Table 1 ). The survey was conducted for three months from April to June 2016.
Across the three centers, 298 patients were included: Lahore 247, Karachi 13, and Islamabad 38. The majority of cases were collected from Lahore (86.6%).
The mean age of the patients was 36.9 years, 168 (56.4%) of the subjects were males and 130 (43.6%) were females. Disease duration from the onset was less than 5 years for 112 patients (38.1%). On the other hand, 119 patients (40.3%) had a history of illness for more than 10 years. The collected data include both acute and chronic patients. Of these 298 patients, 156 (52.3%) were outpatients and 142 (47.7%) were inpatients ( Table 2 ).
The proportion of the patients using typical (first-generation) antipsychotics (FGAs), atypical (second-generation) antipsychotics (SGAs) and on anti-psychotic polypharmacy (APP) is presented in Table 2 . Demographic details of patients from three centers of Pakistan (n = 298).
In n (%) Antipsychotic polypharmacy and combined medication is Pakistan was reviewed along with four other countries who participated in the survey. They are Bangladesh, India, Japan and Singapore. Bangladesh and India have a similar mental health service delivery system. Japan and Singapore are rich in psychiatric manpower and facilities.
The rate of polypharmacy in Pakistan (51.7%) was higher than in India (25.7%), and Bangladesh (45.5%) but lower than in Singapore (52.6%) and Japan (55.0%). The mean number of antipsychotics in Pakistan was 1.6 (SD 0.8) and was higher than that of India (1.3) and Bangladesh (1.5). The rate was the same as that in Singapore (1.6) but lower than Japan (1.8).
The dosage of antipsychotic drugs as measured by the prescribed daily dose (PDD)/defined daily dose (DDD) was also calculated. drugs when compared to India and Bangladesh which share similar socio-cultural and developmental background and mental health service systems.
The use of co-prescription of other psychotropic drugs along with antipsychotics to schizophrenic patients was also analyzed. . We found that mood stabilizer was prescribed for 77 patients (25.8%). The percentage in Pakistan was much higher than that of Singapore (17.5%), India (7.1%) and Bangladesh (1.0%) but lower than Japan , where more than 30%v of patients with schizophrenia are co-prescribed mood stabilizers.
Antidepressants were co-prescribed to 56 patients (18.8%) in Pakistan. The rate was higher than that in Bangladesh (0%), Japan (2.6%), and India (15.2%) but lower than that in Singapore (23.4%). The rate of co-prescription of anxiolytic was the highest in Pakistan. Anxiolytic was prescribed to 166 (57.5%) of the 298 schizophrenic patients. Clonazepam prescribed to 116 patients (38.9%), and lorazepam prescribed to 36 patients (12.1%) are frequently co-prescribed.
Hypnotics were prescribed to 21 patients (7%). This rate was higher than in India (1.5%), Bangladesh (4.0%) and Singapore (5.8%) However, hypnotics was prescribed to more than 60% of patients with schizophrenia in Japan.
Antiparkinsonian drugs are also frequently co-prescribed for patients with schizophrenia in Pakistan. In this study, 207 patients (65.9%) were prescribed Open Journal of Psychiatry such drugs. The rate was lower than that in Bangladesh (87.9%), but higher than that in Singapore (40.6%), Japan (39.3%) and India (37.6%).
Discussion
Pakistan was once a British colony, so psychiatry is strongly influenced by British mental health practice guidelines. As mentioned in the introduction, mental health resources in Pakistan are limited. The three centers that participated in the survey are the major psychiatric centers in the country. The rate of polypharmacy of antipsychotic drugs in Pakistan in the current REAP study was found to be high (51.7%) as compared to that in India (25.7%) and that in Bangladesh (45.5%) ( Table 5) . As a rule, polypharmacy is more prevalent in rich countries such as Japan (55.0%) and Singapore (52.6%). Before the survey was undertaken, it was not expected that more than half of the schizophrenic patients in Pakistan would have psychotropic polypharmacy.
Our survey showed that SGAs are most commonly used for the treatment of patients with schizophrenia. Risperidone was the most frequently prescribed (62.4%). Quetiapine and clozapine were prescribed for more than 10% of the patients. The prescription of olanzapine was low due to its high cost and side effects (Table 4) . Among FGAs, haloperidol was the most commonly prescribed (26.7%). Our study and many other Asian studies indicated that the rate of polypharmacy in Asia is high [11] . Polypharmacy has become a common clinical practice for many psychiatric conditions and has become the usual method of treatment for mental health care all over the world. [12] , [13] . Another study conducted in Pakistan for elderly people with schizophrenia reported that a half of the patients (50%) were treated with SGAs, 14% of patients were treated with FGAs, and 22% of them were treated with both FGAs and SGAs. Fourteen percent of the patients did not receive any antipsychotic drugs [14] . These findings are consistent with our study. In Pakistan, polypharmacy is more commonly observed in patients with an ICD-10 diagnosis of schizophrenia, schizotypal, or delusional disorders [15] .
Polypharmacy is multi-factorial. Polypharmacy often occurs when the illness is refractory to primary treatment, but also when the doctors find it difficult to manage side effects or when a diagnostic dilemma exists. Sub-therapeutic doses of a drug may lead to an insufficient response, after which more medications are added. Poor compliance is an important factor contributing to polypharmacy. Further, many patients tend to self-medicate themselves in a country where drugs can be easily prescribed over the counter. Physicians sometimes focus on drugs as a primary solution, thus placing less focus on the usefulness of non-pharmacological interventions.
Doctors in Pakistan may believe that a single medication is not effective enough in treating the many symptoms of patients with schizophrenia. Polypharmacy is often caused by doctor's belief that multiple drugs are necessary to treat individual symptoms, co-morbid illnesses, unremitting symptoms, and extrapyramidal effects. This is often incorrect. One polypharmacy study conducted in India found the similar results to our study, it showed that 31% of patients receive a combination of both FGAs and SGAs [16] . The rate of antipsychotic polypharmacy in India in our study was 25.7%. These figures in India by two surveys are similar. The polypharmacy rate of Pakistan (51.7%) was much higher than that of India (25.7%). A number of reasons could be considered.
Mental health resources are much more limited in Pakistan compared to India. This shortcoming has contributed to the fragmentation of the mental health service system in Pakistan.
A fragmented health care system also contributes to polypharmacy. Patients are often treated by many clinicians who have their own individual prescription patterns. Due to a lack of adequate communication regarding a patient's care, the patients end up taking many drugs. North American and European countries have thoroughly worked on the availability of psychotropic drug prescriptions, however, limited work has been done on this topic in the Asian countries [17] , [18] . Polypharmacy has frequently been seen in patients with complicated mental conditions. Patients who stay in psychiatric hospital for long periods usually suffer from severe health conditions or do not respond well to treatment, making them high risk for receiving polypharmacy [19] , [20] . The latest studies have shown that patients with polypharmacy tend to stay hospitalized for longer periods of time than those who do not receive polypharmacy [21] , [22] . The results of our survey also showed a high rate of combined medication with mood stabilizers in Pakistan (25.8%) as compared to that in Bangladesh (1.0%) and in India (7.1%).
An 8-year follow up study conducted on schizophrenic patients in Pakistan showed that the rates of co-prescribed mood-stabilizers (carbamazepine) and antidepressants (fluoxetine) in patients receiving antipsychotic drugs are 38%
and 23%, respectively [4] . Those drugs are used for patients with severe emotional and mood problems. There are multiple reasons for the high rates of combined usage of mood stabilizers in Pakistan and other South Asian countries such as the presence of aggression or irritability, tenacious positive symptoms like delusions, and disorganized speech or as augmentation to antipsychotics that are either poorly tolerated or ineffective [23] .
The current study was conducted to assess the psychotropic drug prescriptions patterns for patients with schizophrenia in Pakistan with comparable patterns among 15 countries in Asia. The findings showed that the use of anxiolytics in Pakistan was the highest (55.7%) comparing to all other countries, Bangladesh (39.4%), India (31.5%), Japan (31.9%, and Singapore (31.0) ( Table 5 ).
The total benzodiazepine use in patients in Pakistan was 67.7% (55.7% + 7.0%) (Table 5) , if "anxiolytics" and "hypnotics and sedatives" were added together (Table 5) . A recent publication on psychotropic drugs in patients with schizophreniashowed that exposure to benzodiazepines has a dose-response relationship with mortality hazard ratios up to 1.74 [24] . In other words, patients with a chronic high dose usage of benzodiazepine have been associated with a higher risk of death as compared to those without exposure to benzodiazepines.
There may be multiple reasons for the frequent use of benzodiazepine. One of the main reasons for the use of anxiolytics in Pakistan could be the absence of regulations regarding getting benzodiazepines over the counter. Further, general practitioners prescribe benzodiazepines to relieve physical symptoms in the presence of co-morbidities such as hypertension, and thyroid function problems.
The lack of education regarding the side effects that results from the use of anxiolytics should be considered. Doctors in Pakistan resort to anxiolytics to reduce anxiety and insomnia, and to augment the effectiveness of the antipsychotic drugs. Anxiety is often seen as a symptom of major psychiatric illnesses, hence the co-prescription of anxiolytic drugs are often seen in treating anxiety as a symptom. We strongly suggest that physicians should be educated about the side effects of benzodiazepine to reduce the rate of use.
As previously mentioned, the use of typical antipsychotic drugs is about 15%
which is much less when compared to the 31.6% use of atypical antipsychotics which has less tendency to cause antipsychotic induced Parkinsonian symptoms.
The co-prescription of anticholinergic medications is common in Asia for pa-Open Journal of Psychiatry tients with schizophrenia of all ages [25] The rate of co-prescription of anti-Parkinsonian drugs is high (69.5%) in Pakistan. On the other hand, the rate of the usage of FGA was modest (32, 6). This is in sharp contrast with India (37.6%), Japan (39.3%) and Singapore (40.6%).
The Psychotropic medication dispensation differs greatly across the world and in different time periods [13] . Many factors including illness identification, management plans, health belief models, access to treatment modalities, and the gravity of stigma are different in countries across the globe. Further education and training on the proper use of psychotropic drugs is recommended for psychiatrists in Pakistan. Guidelines on pharmacotherapy for patients with schizophrenia should be further developed and promoted.
